Non-alcoholic steatohepatitis is a highly prevalent liver pathology featured by hepatocellular fat deposition and inflammation. Connexin32, which is the major building block of hepatocellular gap junctions, has a protective role in hepatocarcinogenesis and is downregulated in chronic liver diseases. However, the role of connexin32 in non-alcoholic steatohepatitis remains unclear. Connexin32 
type 2 diabetes mellitus and insulin resistance. Inliver,hepatocytesmainlyproduceCx32,whilethenon-parenchymal cellpopulationtypicallyharboursCx43. 6 However,Cx32production
is strongly downregulated in liver disease, while Cx43 expression is usually increased. Indeed, Cx32 protein amounts and hepatic gap junction activity are drastically reduced in acute drug-induced hepatotoxicity,cholestasis,hepatitis,fibrosis,cirrhosisandhepatocellular carcinoma. 7 AsimilarpatternwasseeninaratmodelofNASH,where Cx32expressionisdecreasedinanimalsfedwithamethionine-cholinedeficientdiet.
8
Cx32dominantnegativetransgenicratsdisplayreduced liverdamageincomparisonwithwild-type(WT)animalswhenadministered prototypical liver toxicants, such as acetaminophen 9 and carbon tetrachloride.
10
AlthoughtheexactroleofCx32remainsobscure, these data suggest that Cx32-based signalling could aggravate liver injury. By contrast, liver-specific Cx32 dominant negative transgenic mice and whole-body Cx32 dominant negative rats are known to be muchmoresusceptibletobothspontaneouslyoccurringandchemically induced hepatocarcinogenesis.
11,12
This rather points to a cytoprotectivefunctionofCx32-basedcommunicationinliver.Thiswasrecently showninaratmodelofNASHandNASH-relatedhepatocarcinogenesis.Specifically,Cx32deficiencycausedincreasedinflammation,fibrosis andhepatocarcinogenesisduringNASHprogression. 
| RESULTS

| Effects of Cx32 deficiency on biometric parameters
Choline plays an important role in hepatic β-oxidation as well as in the production and secretion ofvery low density lipoproteins. Since cholinecannotbedenovosynthesized,itmustbeincludedinthediet. 
| Effects of Cx32 deficiency on hepatic oxidative stress
NASHistypically associatedwiththeexcessiveproductionofreactive oxygen species, which can degrade polyunsaturated lipids. This Leptinisakeyregulatoroflipidstoragebyadjustingthesensationofhun- ger.Moreover,ithasapotentialdualactioninNAFLD,exertingpossible anti-steatotic, but also pro-inflammatory and profibrogenic effects. 
| Effects of Cx32 deficiency on serum and fat leptin and adiponectin
| Effects of Cx32 deficiency on liver regeneration and hepatic key genes involved in NAFLD mechanisms
Dividing cells abundantly produce proliferating cell nuclear antigen (PCNA),acofactorofDNApolymerasenecessaryforDNAsynthesis and repair. 
| DISCUSSION
Today,NAFLDisthemostdominantchronicliverdiseaseinWestern countries with a prevalence of 20%-30%. Additionally, it is closely associatedwithinsulinresistance,diabetesmellitustype2andobesity whichmakesitaworldwidehealthproblem. 
| METHODS AND MATERIALS
| Animals and diet treatment
Eight-week old male C57BL/6 WT and Cx32 −/− mice were used in 
| Intraperitoneal glucose tolerance and insulin tolerance test
The GTT and ITT tests were performed after 8 weeks of cholinedeficienthigh-fatdiettodetectdisturbancesinglucosemetabolism. 
| Histopathological examination
Liver tissue samples were fixed in 10% formalin for 24hours and embeddedinparaffinwax.Thesampleswerecutinto5μmsections
and stained with hematoxylin and eosin for evaluation of steatosis, hepatocellular ballooning and lobular inflammation as previously described.
16
Triglyceride liver accumulation was examined by Oil Red-Ostaininginfrozenlivertissuesections.
| Analysis of serum aminotransaminases, triglycerides and cholesterol
ALT, AST, triglycerides and cholesterol were measured by a benchtop dry chemistry analyzer (Vet-Test 8008 QBC Analyzer, IDEXX LaboratoriesLtd,GerrardsCross,UK).ResultswereexpressedinIU/L forASTandALT,andmg/dLfortriglyceridesandcholesterolserum levels.
| Analysis of hepatic proliferating cell nuclear antigen
Protein expression of PCNA was studied by immunoblotting as described elsewhere. 
| Analysis of inflammatory cytokines, insulin, leptin and adiponectin
Liver and fat fragments were homogenized in lysis buffer with proteaseinhibitors(Roche).Homogenateswerecentrifugedat14000g 
| Analysis of liver triglycerides
Liver lipids were extracted by Folch's method. 
| Analysis of liver fatty acids composition
Total lipids were extracted from liver samples and esterified as described by Shirai and group. 36 The recovered lipids were reconstituted in 0.5mL iso-octane. Quantification of fatty acids was performed by gas chromatography (GC) using a G3243A mass spectrometry detector (Agilent 7890 A GC System, Agilent
Technologies,SantaClara,CA,USA).Afusedsilicacapillarycolumn (J&WDB-23Agilent122-236;60mm×250mminnerdiameter)was used for injection of 1μL of sample. High-purity helium was used ascarriergasataflowrateof1.3mL/minwithasplitinjectionof 50:1.TheGCtemperatureincreasedgraduallyfrom80°Cto175°C at a rate of 5°C/min, followed by another gradient of 3°C/min to 230°Cfor5minutes.ThetemperatureofGCinletandtransferline was 250°C and 280°C, respectively. GC-mass spectrometry was performed using 70eV electron-ionization in scan acquisition and 
| Analysis of liver malondialdehyde
The MDA levels in liver protein extracts were measured by reverse phase high-performance liquid chromatography according to the protocolintroducedbyHongandco-workers. 
| Analysis of liver anti-oxidative enzymes
The SOD activity in liver homogenates was determined using a microassay described by Ewing and Janero. 38 The SOD scavenging of superoxide anion radical expressed in U/mg protein was 
| cDNA expression array
Quantitativereal-timepolymerasechainreaction(qRT-PCR)analysiswas performed following the MIQE guidelines. 
| Statistical analysis
The number of repeats (n) for each analysis varied and is specified in the discussion of the results. All data were expressed as mean± standarderrorofthemean(SEM).Resultswerestatisticallyprocessed by a 2-tailed unpaired student t test and Welch's correction using GraphPadPrism6software,withprobability(P)valuesoflessthanor equalto.05consideredassignificant.
